Inhibition of vasopressin-stimulated cyclic AMP accumulation by alpha-2 adrenoceptor agonists in isolated papillary collecting ducts.
The effects of selective alpha adrenoceptor agonists and antagonists on vasopressin (VP)-sensitive cyclic AMP (cAMP) formation in microdissected rat papillary collecting ducts were examined. In the presence of 10(-10) M VP, norepinephrine and the selective alpha-2 adrenoceptor agonist, B-HT 933, produced almost total inhibition of VP-stimulated cAMP accumulation. Half-maximal inhibition occurred at 1 x 10(-8) M and 6 x 10(-7) M for norepinephrine and B-HT 933, respectively. Cirazoline, a selective alpha-1 adrenoceptor agonist, had no significant effect on VP-stimulated cAMP accumulation. The inhibitory effects of norepinephrine and B-HT 933 were antagonized by rauwolscine but not by prazosin. The antagonism of B-HT 933-induced inhibition of VP-stimulated cAMP accumulation was competitive with an antagonist dissociation constant (KB) of 10.9 x 10(-9) M. Preincubation of papillary collecting ducts with pertussis toxin (1 microgram/ml for 1 hr at 37 degrees C) attenuated, by 65%, the inhibitory effect of B-HT 933 on VP-stimulated cAMP levels. These results demonstrate that alpha-2 adrenoceptors capable of inhibiting VP action are present on the papillary collecting duct. Furthermore, the alpha-2 adrenoceptor-induced inhibition of VP-stimulated cAMP accumulation is pertussis-toxin sensitive. This suggests that alpha-2 adrenoceptors are coupled negatively to adenylate cyclase, via the guanine nucleotide binding protein, in the collecting tubule.